6
reports should be made immediately the operation was over. It was sufficient if the surgeon barked out a swift summary of his discoveries and his actions to some assistant who had the necessary tablets on which to set them down. There was also the method of using a dictating machine.
The operation record was, of course, no more than a part of the general record of the patient during his stay in hospital; many other contributors furnished material to the complete record, which was an instrument in the hands of a clinician, asynthesis of everybody's findings. It was also an educational, research, planning and administrative instrument.
An outstanding need to-day was for a broadly uniform system of medical recordkeeping, in British hospitals. His conception of a uniform system did not mean regimentation. But it meant that all hospitals should follow a few well-defined, easily comprehended principles, and that individual hospitals should make such adjustments as they desired. From this it followed that there vYas a need for persons versed in the plan and skilled in the technique of medical record-keeping. [December 3, 1947] DISCUSSION: THE TREATMENT OF CANCER OF THE BREAST.
[Abridged] Sir Gordon Gordon-Taylor, after outlining the age-long history of cancer of the breast, continued: Time is lacking to recount the whole story of the evolution of what till a few years ago might have been veritably termed radical mastectomy performed in the "proper cancer spirit", and I would refer those interested to the learned papers of William A. Cooper of New York and our own lamented Sir D'Arcy Power. The descriptions of many of these pristine operations are reminiscent of the martyrdom of the saints, while the barbarous armamentarium of men like Scultetus, Fabricius Hildanus, Bidloo or Tabor to facilitate the removal of a breast recalls the crude methods and cutlery of les sales Boches within more recent times.
The spirit of chauvinism still burns within me, and I gladly pay my humble tribute to those from the Middlesex Hospital who have contributed to the evolution of the radical operation, especially Charles Moore, whose epoch-making paper appeared in 1867, my old surgical teacher Sir Alfred Pearce Gould, whose private assistant I was for nearly ten years, and my distinguished colleague and firm friend, W. Sampson Handley. In 1903, as a fellow-worker in our Cancer Research Laboratories at "Middlesex", I saw the inception of the pathological work which has made Handley world-famous, and the operation which he designed in those far-off days to meet pathological requirements has been that on which I have largely modelled my -own surgery of mammary cancer. I may not have followed Handley in his employment of radium at the time of operation or in the use of post-operative radiation, but have always allowed my own enthusiasm the fullest scope and have more than a dozen times deliberately removed the chain of anterior mediastinal glands along with the internal mammary vessels after resection of the second and third costal cartilages. Now, in retrospect, I rather regret that I have not availed myself of this added step towards the truly radical on many more occasions: my end-results might have been bettered thereby.
Other important contributions germane to this discussion have emanated in more recent times from my own hospital and are deserving of attention: those of Patey, Scarff and R. S. Handley on the histological grading of mammary tumours and its prognostic importance; Brian Truscott's recent and most valuable paper on a "follow-up" of 1,211 cases of mammary carcinoma treated omni modo in " Middlesex" from 1926 to 1940; and Thackray and R. S. Handley-distinguished son of a famous father-who have investigated the anterior mediastinal glands in a series of cases of breast cancer.
The varying fashion in the treatment of cancer of the breast might be termed "the wax and wane" of radical mastectomy. For be assured, when once the ancillary methods of surgery are added to the knife in dealing with cancer the extent of the operative removal irresistibly, inevitably becomes curtailed: nor is it otherwise in the treatment ofmammary malignant disease. Confidence in pre-operative and post-operative irradiation has for some years indubitably tended to restrict the extent of surgical ablation; curtailment of operation is noted especially in the amount of skin and muscle removed and the clearance of the axilla. By some radium has even been regarded as the equal, if not the superior, of radical surgical removal.
In order to secure some information as to the practice of other surgeons in respect of supplementary radiation, in 1938 I approached 72 of my surgical friends throughout the length and breadth of Great Britain. Four different usages apparently prevailed a decade ago; of the surgeons interrogated 25 % made no use of irradiation as a supplement to radical operation; 44% employed some form of irradiation as a supplement to every 'radical operation; 29% used it only after radical operation in Stage IL cases; 2% favoured irradiation with or without a local op.ration.
How has the employment of ancillary radiation fared since 1938? The distraction of surgical attention towards other problems, especially trauma, during the war years and the absence abroad of many operators of first rank necessarily thrust much of the treatment of cancer on to hard-pressed but ever-willing radiotherapeutic clinics, perhaps especially in those parts of the country which were fortunately spared the ravages and disorderings of war. Unfortunately recommendations are nowadays finding their way into the literature which, so far as the incompleteness of radical mastectomy is concerned, take us back to the procedures of Scultetus and others of the Dark and Middle Ages. I am not, and have never been a "cancer specialist"; I have never had a cancer clinic or sat among the mighty in Cancer Campaigns. I am a simple soul, a simple surgeon profoundly ignorant of the recondite mysteries of radiation therapy, and very fearful of the wondrous apparatus under the management of these scientific experts. But I would hasten to disabuse you of any thought that I harbour even the very faintest soupqon of antagonism towards my radiotherapeutic confreres, least of all towards my friend and colleague Brian Windeyer, who has so often brought aid to myself and healing and comfort to my patients. I yield to none in my admiration for those who practise the radiotherapeutic art, realizing full well the constant demands on their sympathy and cheerfulness, full of wondering amazement at their devotion in a type of work which may well undermine their own health and may often nigh break their spirit. In respect of the advanced inoperable cases my debt to these men is incalculable, and it is for this advanced class of case or for patients deemed unsuitable for radical surgery on other grounds than the stage of the malady that I reserve X-ray therapy. Save for one very brief and perhaps fortuitously unhappy period long ago I have personally eschewed the method of post-operative radiation as a supplement to radical surgery in the cases of mammary carcinoma which are by common usage now classified as Stage I and Stage II. For such I have preferred a sharp knife, a stout heart and unquenchable optimism, and have regarded the widest radical surgery untrammelled by ancillary radiation as the method of election in almost every case belonging to these two categories.
Few of the papers dealing with radiation have made any reference to the morbidity from radiation therapy: apart from unhappy local effects, the sickness, misery and other untoward sequels may lower the patient's resistance to any malignant cells that may remain after surgical operation.
Cancer resistance or immunity.-It is amazing how the disease may return many years after operation, at a time when the original malady has been almost forgotten. Truscott in 1947 from his investigation reiterates the statement of Mitchell Banks in 1900 that no matter how early the case or thorough the treatment, no patient is free from the possibility of recurrence until death occurs -from some other cause.
Recurrence has certainly taken place as long as thirty-two years after the initial operation; Frank Steward recorded a thirty-one-year recurrence in a woman operated on originally by Butlin; Bryant relates recurrences at thirty-two, thirty-one and twenty-five years. Verneuil operated on a recurrence thirty years after the first operation; Bowlby on a case dealt with by Sir Thomas Smith twenty-four years previously. I have myself seen a carcinoma of the breast recur in the pelvis as a mass, the histological structure of which was reported as a "spheroidal-cell carcinoma of mammary type": the breast had been radically removed by Sir Cuthbert Wallace thirty years before. Three cases of recurrence in the scar of a radical mastectomy were observed by me twenty-one, twenty-two and twenty-three years after operations by other surgeons.
In some cases no causal factor except perhaps age can be impugned as bearing any relationship to the recrudescence of the malady, but in others recurrence does appear to have been preceded by intercurrent disease, or by surgicaioperation for some independent condition. In one patient of my own a recurrencein the scar developed seventeen years after a radical mastectomy, and a few weeks after a very severe attack of acute pyelonephritis. I have also observed recurrence in the scar following an operation for hemorrhoids performed sixteen years after the initial amputation. In three cases recurrence followed shortly after a gall-stone operation, and in another patient recurrence seemed to be related to a herniorrhaphy performed under local anesthesia! In such cases what Sir Alfred Pearce Gould in his Bradshaw Lecture termed "cancer immunity" appears to have been broken down by happenings unconnected with the original disease.
The vagaries and variations of this cancer immunity or resistance are to be occasionally seen in tl4e recurring alternation of efflorescence and retrogression or disappearance of cutaneous nodules and even of lymphatic glands. Preternaturally slow growth of a mammary tumour and the prolonged absence of metastases may be indicative of the same cancer resistance; the most remarkable example is that of Crivelli and Tinca, whose patient had a carcinoma of the breast for forty-seven years, and only in the last two years of her life did the disease obtain the mastery. Still more amazing are the cases of spontaneous disappearance of a cancerous mammary growth and its secondaries. Sir Alfred Pearce Gould in his Bradshaw Lecture quoted a number of his own cases in which this phenomenon occurred, even when th6 patient had been almost in articulo mortis. Not a few of the cases mentioned by my old "chief" were personally known to myself, but I doubt not that many of the older surgeons here have been privileged to see such miracles. "Cancer, even when advanced in degree and of long duration, may get better, and does sometimes get well. Nature unaided may sometimes effect a cure." These statements are based on fact: I have not the wit or wisdom to weave them into theories, but I remain fearful of any form of treatment or contingency which may even temporarily undermine the patient's resisting power to deal with residual malignant cells that may have been left behind at operation. Some of my patients with an axilla packed with infected glands, in whom it seems impossible that every cancer cell can have been removed, have remained well for periods of fifteen to twenty years, in the absence of postoperative X-ray therapy.
Forty years have passed since I performed my first radical mastectomy, and although I have been attached synchronously to a plethora of hospitals, I confess to my surprise in June 1938 to find that I had performed 603 radical operations for carcinoma mamma. The year that intervened between the Plymouth meeting of the British Medical Association in 1938 and the outbreak of hostilities added another 25, but the war years where my function was that of a consultant rather than an operating surgeon and those of more recent wanderings have only yielded an additional 17 radical ablations. My operative experience therefore amounts to 645 radical operations for mammary cancer, while less than one hundred patients have for various reasons been treated by radiation only, a very few by limited operation Lazarus-Barlow and Campiche, in a statistical survey of 1,976 cases of mammary cancer from the Middlesex Hospital records up to 1904, estimated that the average natural duration of the untreated disease was 25 4 months in cases with a large amount of fibrous tissue and few cells, and five and a half years in the more cellular growths. The average natural duration of all cases was computed to be three and a half years-a figure with which Rowntree is in agreement. It would therefore be almost impertinent in this assembly of surgeons to discuss five-year results, and I will therefore confine my statistics to ten-year survival cases. It is refreshing to find Truscott in his recent paper considering the fate of patients ten years after treatment. Where information is lacking as to the histological grading of the breast tumour, no two series of cases or of treatments can be fairly comnpared.-Far be it from me to vaunt the results of my own obstinate old-fashioned surgery or challenge my findings against those of other men and of other methods; almost without exception the conclusions of the surgeon-radiotherapist "combines" are based on a five-year survival basis, which is not a very ambitious yardstick, when the length of the natural history of mammary cancer is borne in mind. When their figures at ten years convincingly surpass those which I have given from radical surgery alone, I may be prepared to solicit the routine aid of radiotherapy for the Stage I and Stage II patients.
'I have with some reluctance yielded to the suggestion that reference should be made to my own results at five years. The only real difference between the five and ten-year figures concerns the-Stage II cases, of whom 40% are alive at five years, and 30% at ten years.
Among cases that have survived more than thirty years one of my patients with several infected glands in the axilla at the time of operation is alive thirty-seven years after; another was run over and killed in a Gloucestershire street accident thirty-six years after operation; a third died thirty-six years after the initial operation from what may have been an abdominal recurrence thirty-six years after; while a fourth is alive and well just over thirty-three years after removal of a carcinomatous breast.
Considerations of time preclude me from dealing with the details of operative technique, or to pay adequate tribute to George Grey Turner in respect of this as in every branch of surgery. There are no minutes left to consider the problem of pain, the cedematous arm, the occasionally dramatic effects of stilboestrol, the value of sterilization by radiotherapy or the baleful results ofpregnancy during the development of the tumour and the relation of any subsequent cyesis to recurrence, &c. The patient with enlarged supraclavicular glands will live longer if treated by radiation therapy than by any operative attack. The most profound anatomist and skilful surgeon cannot perform a "block-dissection" of the supraclavicular fossa.
Dr. R. McWhirter: The method of treatment of breast carcinoma now in use in the Royal Infirmary in Edinburgh has been developed in an attempt to overcome the causes of failure of the radical operation. Unfortunately the extent of failure of the radical operation is too often concealed by presenting only the results obtained in highly selected cases. By selecting cases for the radical operation very carefully and by publishing the results only in the cases so selected the survival rates may be made to appear so good that the impression may be conveyed that there is little necessity to consider new and better methods of treatment.
It cannot be too strongly emphasized in the assessment of the value of a method of treatment that the value must be judged not simply on the results obtained when the method is applied but also by the number of cases to which it will apply. If a methlod can be applied to only a few selected cases it cannot be considered good just because the five-year survival rate is high in the few cases so treated. Case, considered to be beyond a method of treatment are just as much failures of that method as cases actually treated and failing to be cured.
When radical surgery is the only method of treatment available and when all cases coming (whether admitted or not) to a large general hospital are considered I do not believe the five-year survival rate will be found to be higher than 20% to 25 %. Haagansen and Stout have shown that of all the cases of breast carcinoma coming to the Presbyterian Hospital in New York only 22-2 % are alive at the end of five years. Similar figures are difficult to obtain in this country but Truscott (1947) has shown that of all operable cases (unfortunately he does not include inoperable cases) coming to the Middlesex Hospital in the period 1926 to 1935 only 28% are alive at the end of five years. These figures explain why the Registrar-General is able each year to record an increasing number of deaths from breast cancer. They also provide a better indication of the extent by which the radical operation fails. I believe the number of survivors should be expressed REGISTRAR ideally as a percentage of the total cases occurring in the It will be noted that the two curves are rapidly con-100 a"' verging and there is good reason to believe that almost The results which will be presented from the deaths occurring in patients referred to treatment method in use in recent years are therefore the Royal Infirmary from the south-east based on figures showing a lesser degree of selection of Scotland has been expressed as a than any hitherto published. I am not aware of a similar percentage of the deaths recorded by position having been reached by any other centre, and the Registrar-General from the same it should be noted that this position was reached in area.
Edinburgh only by requesting that all advanced cases should be referred. When comparison is being made with the results obtained in other centres it must be appreciated that the survival rates in other centres will be based on a more selected group of cases.
Number of cases.-Since 1930 approximately 3,500 cases have been referred to the Royal Infirmary. For the purposes of this paper only cases from 1930 till 1945 will be included. During this period there were 2,809 cases and of this number 299 were referred only after failure of treatment elsewhere. When these recurrent cases are omitted there are 2,510 cases available for analysis. by the cases treated in 1941 the rate is also influenced by the cases treated in the later years. By allowing the more recently treated cases to influence the five-year survival rate a figure is obtained which is more reliable than that based on the 1941 cases alone.
Operability.-The cases have been divided into two groups "operable" and "inoperable". A low standard of "operability" has been accepted because in the earlier years many moderately advanced cases were actually treated by radical excision. It will be appreciated that if a higher standard had been accepted this would have resulted in higher survival rates amongst the "operable" cases.
The following standard has been accepted and corresponds to StagesI,II and III of the clinical classification used in Manchester.
The primary tumour, which may be of any size, may show any degree of skin involvement up to and including ulceration but there must be no isolated skin nodules or other manifestation of invasion of the cutaneous lymphatics. The tumour may be fixed to the pectoral muscle but must not be fixed to the ribs. The axillary glands of the same side may be enlarged but they must not be fixed. The supraclavicular glands must not be enlarged and there must be no clinical or radiographic evidence of more distant metastases.
For reasons which will emerge later I believe it is inadvisable in such a definition to take into account the age or general health of the patient. The reasons leading to the changes which have been made will now be given.
RADICAL SURGERY ALoNE: "OPERABLE" CASES
The causes offailure are so obvious when the radical surgical operation is attempted in " inoperable" cases that such a study is not profitable. But in the "operable" cases careful follow-up yields much valuable information and shows clearly that the operation often fails because of failure to eradicate all the disease in the operation area.
Of 364 "operable" cases treated by radical operation it was found that the number of cases developing recurrences in the chest wall, axilla and supraclavicular region of the side affected was almost 40 % within five years of the time of the operation. Admittedly cells may have been present in distant sites as well but the finding showed that in 40% of cases the operation was doomed to failure because the disease was not eradicated locally. The above figures are in general agreement with those published from other centres.
RADICAL SURGERY WITH POST-OPERATIVE RADIOTHERAPY-'OPERABLE" CASES From this finding the first step was obvious and in 1935 it was decided to try the effect of postoperative radiotherapy to see if this procedure would be effective in destroying cells in the area of operation. The following table shows that it was effective and that the number oflocal recurrences has been reduced from 40% to 14%. As might be anticipated from the foregoing remarks the five-year survival rate was higher and it was found to be raised from 37 % for radical surgery alone to 51 % when radical surgery was followed by post-erative radiotherapy. These figures still leave much to be desired for it must be borne in mind that the survival rates presented refer only to cases actually treated and take no account of the many cases treated only palliatively or not treated at all. It is important to do everything possible to raise the five-year survival rate in breast carcinoma because of all types of malignant disease in women, the breast is the site affected in 25 % of cases. The disease, too, often occurs in young patients and one in eleven of the patients in this series was under 40 years of age.
SIPLE MAsTEcToMy w1TH POST-oPERATIVE RADIOTHERAPY
It must be noted that however successful the localized post-operative radiotherapy may be the patient will still not be cured if cells have escaped beyond the area treated by X-rays. Some cells may have escaped to distant sites before the operation was performed but the possibility must now be considered of cells escaping beyond the operation area either at the time of operation or before X-ray treatment could be applied.
Because the radical operation not uncommonly fails to get rid of all the tumour tissue in the operation area it follows that at the time of operation tissues actually invaded by tumour must often be divided. The trauma infficted on those involved tissues must increase the natural tendency of malignant cells to disseminate to other sites. Should cells be disseminated to other sites before radiotherapy is applied the radiotherapy will not be effective in saving the life of the patient. In an attempt to overcome this difficulty it was decided to explore treatment by simple mastectomy followed by post-operative radiotherapy.
At the time of the simple mastectomy, cells may still be liberated from the operation area on the chest wall but it is unlikely that these cells will escape beyond the intact barrier of the axilla.
Healing of the wound takes place more quickly after simple mastectomy than after a radical operation. Radiotherapy can therefore be applied with less delay. The interval during which cells may escape to distant sites is thus reduced.
The results already published by Keynes further supported the adoption of this method. It will be recalled that Keynes advised radium implantation following the local removal of the primary tumour or simple mastectomy if the tumour was large. He strongly advised against dissection of the axilla. The results obtained were good and the only difference between the present method and that of Keynes is that X-rays are used in place of radium implantation. X-ray treatment was deliberately chosen for no matter how carefully an implant is carried out its exceedingly difficult to irradiate a large area uniformly and of course, in the areas where the dosage is low, recurrence is likely to take place. With high voltage X-ray therapy this difficulty is largely overcome and a large area may be irradiated in an almost uniform manner.
At first it may seem wrong not to dissect the axilla especially in early cases. In these early cases the axilla may or may not be secondarily involved.
If the axilla is, in fact, not involved it must be admitted that the radical operation is unnecessary, for extension of the operation to the axilla can do no good if there are no malignant cells to be removed.
On the other hand if the axilla is secondarily involved, it will be generally admitted that the results from radical operation are poor. This is the one fact which stands out in every published series of figures, and if one believes that radiotherapy has any part to play in the treatment of breast cancer it is surely desirable to see what results may be obtained from treatment of the axilla by radiotherapy.
Treatment of breast carcinoma by simple mastectomy and X-ray therapy was commenced in 1941 and it soon became obvious that it was possible to apply this method of treatment to almost every case and certainly it could be applied to far more cases than was possible when the radical operation preceded X-ray therapy. In view of what has already been said on the assessment of the value of a method of treatment all cases in each main treatment period will be included in the tables whether the cases were treated by the main method or not, and, in fact, whether they had any treatment or not.
Post-operative deaths have not been excluded from any of the tables. Indeed it has been assumed that the post-operative mortality in those cases operated on outside the Royal Infirmary was the same as within the Infirmary and the deaths assumed to have taken place have been added to the tables.
"Operable" cases will be considered in the first place.
SURVIVAL RATES OF ALL "OPERABLE" CASES In the period 1930-34 the main method of treatment was radical surgery alone. The number of "operable" cases in this period was 359 and the five-year survival rate is 35-6%. *091 55 9% It will be noted that the five-year survival rate for the period 1941-45 is higher than in the two preceding periods. Statistical examination shows that the differences are significant. The findings therefore suggest that by not dissecting the axilla the risk of dissemination of cells to distant sites is reduced. This conclusion is supported by the results obtained in the "inoperable" cases.
FEB.-SURGERY 3 SURVIVAL RATES IN "INOPERABLE" CASES IN EACH OF THE THREE PERIODS It was not of course possible or advisable to treat all "inoperable" cases by the method adopted for each period, for many cases were too advanced for any form of treatment or required only palliative treatment. The survival rate in these cases is influenced only by the effect produced by treatment in those cases where the disease is to some extent localized, i.e. in patients with fixed axillary glands, supraclavicular glands or involvement of the cutaneous lymphatics over the breast but with no evidence of more distant spread.
In many of these cases with extensive localized involvement it will be generally agreed that the radical operation is not only an unsuitable method of treatment but, if attempted, will often hasten the death of the patient. Notwithstanding what has been said the presence of supraclavicular glands did not always deter the surgeon from performing a radical operation and occasionally even when the axillary glands were fixed, radical removal was attempted. The term "inoperable" has, however, been retained as it would still appear to be appropriate for all cases in this category.
Simple mastectomy on the other hand may still be applied to cases where the glands in the axilla are fixed and where there are supraclavicular glands present and, as will be shown later, this treatment in association with radiotherapy may be practised with a considerable measure of success. It will be noted therefore that the term "inoperable" is used to denote a case beyond treatment by radical operation but not necessarily beyond other forms of treatment.
Again as this investigation is concerned with the true value of each method of treatment and not merely with the results obtained in treated cases, all "inoperable" cases, however treated, or even not treated, in each of the three main periods will be considered.
In the period 1930-34 few "inoperable" cases were recorded and none survived to the fifth year. 
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In the period 1935-40 the number of "inoperable" cases referred was 221 and at the end of five years only 2-5% were alive. The results are little different from those obtained during the period 1930-34 and suggest that where a radical removal was attempted the post-operative radiotherapy was rendered ineffective by dissemination of cells at the time of operation. 14-1 % Again the survival rates are higher than any obtained before and the differences are statistically significant when comparison is made with either of the two preceding periods.
In 205 (51 %) of the "inoperable" cases seen during the period 1941-45 the disease was apparently still localized, whereas in the remaining 199 (49 %) there was clear clinical or radiographic evidence of distant metastases. When the localized "inoperable" cases (see page 126) are considered alone, the five-year survival rate is 24-6%, and this figure shows still more clearly the advantages of the method of treatment advocated; as already shown when radical surgery alone, or combined with radiotherapy, were the methods of treatment in use, none or only a few cases survived to five years. ALL "OPERABLE" AND "INOPERABLE" CASES OF CARCINOMA OF THE BREAST This analysis would not be complete without consideration of the results of all cases, both "operable" and "inoperable". Unfortunately during the period 1930-34 no records were kept of patients admitted to medical wards, and of patients who were never admitted. Accordingly comparison can only be made between the two periods 1935-40 and 1941-45. In the period 1935-40 the total number of cases, "operable" and "inoperable", referred to the Roval Infirmary was 790 and the five-year survival rate was 32-4%. In the period 1941-45 the total number of cases, "operable" and "inoperable", referred to the Royal Infirmary was 1,345 and the five-year survival rate of 43-1 % is higher than that of the period 1935-40. Statistical examination shows that the difference is significant. This finding is all the more remarkable when it is borne in mind that not all those cases were treated by simple mastectomy and radiotherapy. Even amongst the operable cases some were too elderly and others suffering from advanced cardiac disease, pulmonary tuberculosis, advanced rheumatoid arthritis, &c., were quite unsuitable for treatment. It will be recalled too that a number of deaths were actually added to the tables so as to allow for any possible post-operative deaths in cases where the operation was performed outside the Infirmary.
COMPARISON WITH OTHER CENTRES One of the best-known and most reliable series in the literature is that of Harrington of the Mayo Clinic. His figures probably represent the best results obtainable by surgery in a large number of cases. Unfortunately the extent of selection is not indicated and it should be noted that only treated cases are included. Some degree of selection may be presumed, for in 40% of the cases microscopic examination of the axillary glands did not show involvement.
The best results from surgery published in this country are those of Gordon-Taylor. His results are far superior to those of any other surgeon in this country and it should be noted that they are the results of an individual surgeon and not those of a hospital.
Truscott's figures are of particular interest because the results are based on a group of cases very comparable to those accepted as "operable" in this paper (see Stages I, II and III in his article), and also because they refer to all such cases referred to the Middlesex Hospital in the period 1926-35. It is unfortunate that the results of the treatment methods used since 1935 are not given and it is to be hoped that the publication of these will not be long delayed for such figures indicate the true value of treatment methods far more clearly than the publications of individual surgeons.
The figures of Haagensen and Stout show the five-year survival rate to be expected when radical surgery is the only method of treatment and all cases coming to a large general hospital are included. All cases 55% 43% referred Direct comparison of results is always difficult but the above figures indicate that the method of treatment now in use in Edinburgh has given results which will bear comparison with any other published figures and they give support to the view that the hypothesis underlying the method of treatment is sound.
PRESENT TREATMENT METHODS
The technique of simple mastectomy and post-operative radiotherapy is being continued with the addition of ovarian irradiation which has been added with a view to influencing distant metastases.
TECHNIQUE OF SIMPLE MASTECTOMY AND POST-OPERATIVE RADIOTHERAPY
The method of treatment is a combination of two procedures which must be co-ordinated if the best result is to be obtained.
The following points are of importance in the surgical aspect of treatment:
(1) Pre-operative preparation by iodine is contra-indicated because it lowers the skin tolerance to radiotherapy.
(2) The skin incision and the undermining of the skin flaps should be as limited as possible so that tissue spaces outside the area to be irradiated will not be contaminated with malignant cells liberated during the operation.
(3) Excessive skin should not be removed for tension on the skin flaps may be associated with failure of the wound to heal and delay in the application of radiotherapy. Tightly stretched skin flaps do not tolerate radiation well. Skin grafting does not overcome the difficulty, for grafts do not tolerate X-ray treatment well.
(4) Where the primary tumour is mobile on the pectoral fascia, the fascia should not be removed as this promotes fibrosis of the pectoral muscle. If the tumour is firmly fixed to the pectoralis major, the muscle should be removed together with the breast.
(5) If there are no palpable axillary glands no dissection should be performed, but superficial mobile glands in the subpectoral region and outside the axillary fascia may be removed. Any further dissection of the axilla will defeat the whole purpose of the treatment method advocated.
(6) If the patient is very stout it is better to carry out a radical operation because in stout patients it is difficult to deliver an adequate dose of X-rays to the axilla.
(7) Supraclavicular glands should never be removed because these glands are easily and effectively dealt with by radiotherapy.
(8) Adhesive should not be applied to the skin after the operation because this lowers the tolerance of the skin to radiation.
The following points are of importance in post-operative treatment by radiotherapy: (1) Only one full course of X-ray treatment should be given. The practice of repeated courses at intervals of three to six months has no place in the treatment of any form of malignant disease where cure is to be attempted and is just as illogical as partial removal of a tumour at intervals of three to six months.
(2) X-ray treatment should be commenced as soon as possible after the operation: the usual interval is two weeks.
(3) The chest wall must be treated by tangential or glancing fields so as to avoid lung fibrosis.
(4) An adequate dosage must be given and in Edinburgh the patients receive a minimal tumour dose of 3,750 r in a period of three weeks.
(5) The X-ray apparatus must be sufficiently powerful to deliver an adequate depth dose in the axilla and it is doubtful if effective radiotherapy can be given with an apparatus of lower voltage than 250 kV. CONCLUSION An account has been given of the method of treatment of breast carcinoma now in use in Edinburgh and the results so far as they can be ascertained have been presented. In a few years still more valuable figures will become available.
The results obtained support the view that by not dissecting the axilla the risk of dissemination of cells is reduced, and that radiotherapy is more effective than surgery in the treatment of the axilla. Further evidence of the effectiveness of radiotherapy in the treatment of breast cancer is obtained in the localized (see p. 126) but "inoperable" cases. In those cases there was gross disease present when the X-ray treatment was given and yet at the end of five years 24-6%°of the patients were alive. This result is comparable to that obtained by radical surgery alone in all " operable " and " inoperable" cases coming to a large general hospital.
Radiotherapy has been substituted for surgery in the treatment of the axilla and, therefore, a high standard of radiotherapy is essential. Before the method is more widely adopted it is important to appreciate that simple mastectomy and a low standard of radiotherapy will be associated with results poorer than those obtained by the radical operation without any radiotherapy.
Finally it remains for me to acknowledge the co-operation ofthe surgical staff ofthe Royal Infirmary without whose support this investigation could never have been carried out.
Sir Stanford Cade: To assess the efficacy of treatment it is important to consider the incidence and mortality of the disease. In cancer of the breast the incidence has risen consistently. Between 1935 and 1945 it has increased year by year and in the total period (ten years) 76,430 women died of this disease in England andWales; the number of deaths in 1945 was 7,291 or over 20% of the total deaths from cancer in women (38, 798) .
This increase in mortality and in incidence suggests that a review of the present-day methods of treatment is desirable. Such a review should correlate the natural history of the disease with the results of various methods of treatment.
Cancer of the breast as a cause of death is registered in increasing numbers as age advances; the peak is reached in the five-year period 55 to 60 years of age and then declines slowly. I have therefore chosen 55 years as the age at which to consider expectation of life in connexion with cancer of the breast. In comparison with all other sites of cancer (except skin), the breast is the most favourable, that is, the least rapidly lethal site-and this should affect seriously the choice of the method of treatment.
Several authorities, both in this country and in the United States, have computed the expectation of life in untreated cases, of which there is, unfortunately, no lack. The mean duration is 39 3 months, that is, three years and three months. It seems that the "three-year survival", sometimes taken as a measure of success, is less than the natural expectation of life in the untreated case.
To appreciate the achievement or accomplishment of treatment Professor Major Greenwood (1926) investigated the expectation of life of a woman 55 years of age under various conditions. On actuarial estimation the normal expectation of life is 18-87 years; with untreated cancer of the breast it is reduced to 3-8 years. If treatment is given under average conditions, expectation of life is 5 78 years and with treatment under best conditions it is raised to 12-93 years.
What are the best conditions and how do these differ from the average conditions? "Best" or 4"average" depends on two factors which are interdependent and cannot be separated.
(1) The stage of the disease. (2) The type of treatment. The best case can be ruined by inadequate or ill-conceived treatment; and conversely, no treatment, however excellent, will make much difference in a bad case. These two factors are, in my opinion, the key to an unbiased assessment of treatment methods.
Of all factors affecting prognosis, stage of the disease is the most important. A distinction should be made between stage and duration, as sometimes a long history is of favourable prognostic significance, as it implies a slow progress and a lower degree of malignancy. Neither site nor size of the tumour, nor age of the patient is of such importance; the physiological state of the breast, pregnancy, lactation or menopause and the histological variety, are significant, but none of these factors-size, site, length of history, histological variety or clinical type-is of such crucial importance as the stage of the disease. It is therefore essential to have a clinical classification. Of these, there are many-all suffer from the defect of attempting too much. Some classifications-are of theoretical value only. I suggest the following:
Stage I = Tumour of the breast only. Stage II = Tumour of the breast + skin changes and/or axillary glands. Stage III = Tumour of the breast + supraclavicular glands or contralateral axillary glands or fixation to pectoral fascia. Stage IV = Skeletal or visceral metastasis. Stages I and II are anatomically within the area covered by radical mastectomy; Stage III is beyond surgical excision and Stage IV suitable only for palliative measures by radiation or endocrine therapy.
The zone of demarcation, between good and evil prognosis, between fair or poor chance of survival, is the clinical state of the axillary glands. It is, of course, agreed that sometimes clinically non-palpable glands show histological invasion, and, conversely, palpable enlarged glands -show, occasionally, inflammatory changes only-but on the whole the presence or absence of palpable and clinically malignant axillary glands is the best guide to the future of the patient.
It is my contention that in Stage I of the disease the best method of treatment is radical mastectomy.
This contention is supported by much evidence and it may suffice amongst the wealth of material to choose a few published results. Thus Truscott (1947) , in an analysis of 836 cases at the Middlesex Hospital, found at the end of five years 64 % survival in Stage I and only 31 % survival in Stage II. A. B. McGraw (1947) , in 412 patients, states that of those with axillary nodes involved only 29-6% survived five years, whereas of the patients without involvement of axillary glands 64% survived five years. 
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All these reports show very high five-year survival rates in Stage I cases (Table I) .
Post-operative radiation in this group of cases as an additional measure is, in my opinion, of doubtful value. In other words, results do not appear to be improved by adding radiation to the skilfully performed radical mastectomy in this stage, viz. Stage I, that is in the best type of case. This does not mean that I am prepared to deny the patient radiation; and, as a matter of fact, providing radiation is carefully given, there is no reason to deny it to the patient. The mortality of the radical mastectomy is negligible. It was considered important to find out the mortality of radical mastectomy: for this purpose all the teaching hospitals in London and in nine provincial universities were circularized and I am indebted to twenty-two colleagues for the trouble taken to provide the mortality figures. Any death within one month from the operation was considered as an operative mortality. Of 11,014 radical mastectomies 182 patients died, 1-65%. The mortality was higher, 1-9 % in the hospital series, where the operations by experienced surgeons and by those under training were pooled together; it was a little lower 11 % when the mortality in the hands of "master surgeons" only was analysed (3,866 radical mastectomies with 44 deaths). It is emphasized that the risk to life from radical mastectomy is very low.
It is now important to draw attention to the limitation of usefulness of this operation. It gives the best results in Stage I. The results in Stage II are much worse and by itself the operation offers a chance of five-year survival in about 20% to 30% of cases only. Stage 2 should be analysed. It comprises the patients with enlarged axillary glands and those with skin invasion. There are three types of skin invasion: (1) The direct spread and fungation-it is the least malignant; (2) the diffuse invasion with cedema-the pigskin or peau d'orange type-it is of grave significance; (3) the invasion of the skin by discrete nodules so admirably described by Sampson Handley-it is a death sentence. I wish to emphasize the incalculable harm done by radical mastectomy in many cases, with the last two types of skin involvement. The operation in these patients does not prolong life; it seems, in some cases, to open wide every channel for the uncontrolled spread of the disease. Unfortunately, all radiotherapy departments are familiar with cases where within a few weeks or months following operation, the chest wall is covered with numerous metastatic nodules, which break down and cause more suffering than the original disease.
In such cases radiation is the weapon of choice and pre-operative radiation is, on common-sense grounds, from clinical observation of cases and on histological studies, the method of choice. Radium by moulds or plaques, or the more flexible and equally suitable method of X-rays, leads to regression of the disease and transforms a percentage of cases into Stage I cases, suitable for surgery; in other cases the progress of the disease is arrested and life prolonged by many years.
It is necessary to define more precisely what is meant by preand post-operative radiation. Preoperative radiation aims at sterilization of the active neoplasm in the breast, in the skin over the breast and in the axillary glands. Careful histological studies of breasts amputated at various periods after irradiation have been made by many pathologists and show obvious effects familiar in other sites such as the uterus and skin. In contrast post-operative radiation deals, or should deal, with extensions of the disease beyond the anatomical area covered by the radical amputation, namely, the supraclavicular and anterior mediastinal or retrosternal glands and the flaps of skin lifted at the operation. Unless the case is inoperable (in which case it should not be operated), post-operative radiation deals with potential disease-a somewhat speculative treatment. Pre-operative radiation, on the other hand, treats obvious palpable neoplasms. Such treatment is of benefit, not only as a pre-operative procedure, but in a proportion of cases as a sole therapeutic measure, which has been abundantly proved and is, of course, the accepted method in the treatment of recurrences.
There is, in my opinion, an obvious difference in the usefulness of both these methods and a recent statistical analysis by Dr. Stoll of 448 cases of carcinoma of the breast, treated at Westminster Hospital between 1930 and 1942, supports this contention. He found that in Stage I cases postoperative radiation gave a five-year survival of 53 %, and pre-operative radiation a five-year survival of 73 %. The figures given by E. Berven from the Radiumhemmet, Stockholm, are even more striking; with fixed axillary glands, the five-year survival with post-operative radiation was over 9 7%, whereas with preand post-operative treatment it rose to 32 %.
Local mastectomy.-The value of local mastectomy is clear cut-it removes the breast and primary tumour. It does not touch the axillary contents and if disease is present there, palpable or non-palpable, operable or inoperable, actual or potential-there the disease remains. As a clinician I am not attracted by the idea of removing part only of a cancer, be it in the breast or elsewhere, if I can, with impunity to the patient, remove all of it, and as the operative mortality of a radical mastectomy is small, and the morbidity limited, I prefer to offer the patient, if otherwise suitable, the bigger and, in my view, the better of the two operations. Simple mastectomy is suitable in the aged, for the removal of a fungating mass, in bad surgical risks with localized disease, in cases where radiation is not available or suitable. Simple mastectomy has its value; it has, like the radical operation, definite limitations. As a routine surgical procedure, regardless of stage of disease or age of patient, it is a retrograde step and is quite unwarrantable.
In conclusion: The choice of the method of treatment should be guided by many factors. The best results following the best form of treatment are not unnaturally achieved in the best cases and so far radical mastectomy achieves this more frequently than all other therapeutic measures.
Radiation is of value: (1) As the sole method of treatment in Stage III cases and here the end-results following radiation are better than those following surgery.
(2) As a pre-operative measure in Stage II cases, where improved results can confidently be expected.
(3) As a post-operative measure, chiefly in Stage II cases.
With the better education of doctors and patients, more women will report to hospitals at an early stage-it would be a pity if this painfully achieved progress were stultified by a deterioration in our methods of dealing with the disease. If women are to be mutilated by amputation of the breast, let them at least derive the maximum benefit from such mutilation.
Mr. R. S. Handley said that he had removed the second intercostal space gland of the internal mammary lymphatic chain in 20 cases of carcinoma of the breast, and his collaborator, Dr. A. C. Thackray, had examined the material microscopically. The study had so far been chiefly a pathological one with the object of finding out how often the internal mammary glands were invaded in carcinoma of the breast; and the second intercostal space had been chosen because it contained the largest and most constant gland of the chain. In the 20 cases examined, no glandular involvement had been found in 6 patients; both intercostal and axillary glands were invaded in 9; in 3 cases only the axilla was involved and in 2 cases only the intercostal gland. It was easy to open the intercostal space but more difficult to find the gland, though matting of the tissues round the internal mammary artery usually betrayed invasion of the space. The largest invaded gland he had encounteied had been the size of an orange pip, the smallest the size of a pin-head. Though clinical recurrence in the second intercostal space was not very common in these days, it was difficult to believe that carcinoma cells lying almost on the pleura were harmless. If the intercostal glands were invaded, the patient could not be cured by surgery alone and additional radiotherapy was necessary. He thought that if the axilla was clinically free from invasion or showed only small mobile glands, the operation should start with a second intercostal space biopsy. If a rapid frozen section showed the space to be free from growth, a radical mastectomy should be done. If, however, the space was invaded, the operation should be limited to a simple mastectomy with additional removal only of such of the axillary contents as were within easy reach. Radiotherapy must deal with the deposits within the chest and might as well cope with the apex of the axilla.
Dr. F. M. Allchin emphasized the value, as a pre-operative measure, of irradiation of tumours of the breast in Stage II cases. Those who have been fortunate enough to see the results of such treatment could not but fail to be impressed. The gross changes produced by interstitial radium treatment so ably carried out by Keynes and a few others had been repeated with X-rays. Many breasts thus irradiated had shown by histological examination after removal a complete absence of active cancer cells. These were what might be termed the more radiosensitive tumours. In the more resistant types shrinkage of tumours is not so marked and many attenuated malignant cells are found throughout the breast after irradiation. In both types-the fact must be recognized that there are still potentially malignant cells remaining which may start into a period of activity at some future date. Hence the necessity for the operative procedure after irradiation before such activity begins. These remarks applied with even greater emphasis to the axillary glands which in his (Dr. Allchin's) technique are irradiated at the same time as the breast. As it was more difficult to remove all traces of malignant cells from metastatic glands the necessity for the clearance of the axilla became even more apparent.
Dr. Allchin added a plea for the education ofpractitioners and even of surgeons in the importance of establishing a diagnosis on every lump in the breast. The number of confident diagnoses of fibroadenoma and cyst in the breast which subsequently turned out to be carcinomata was far too great. Diagnosis on clinical grounds alone was too unreliable and should always be confirmed by histological findings. [January 7, 1948] 
